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HEILONGJIANG ACADEMY OF AGRICULTURAL SCIENCE 
Harbin , China 
1) Alkali-tolerant soybean mutant obtained by means of irradiation . 
Some soybean mutants have been selected in our soybean mutation breeding 
program in recent years . They differed from parents (untreated) character-
ized by early maturity, high yield, good seed quality, and resistance to en-
vironmental stress . In the course of the selection, it was found that irra-
diation had obvious effects of induced variation upon the change of days to 
maturity and the improvement of the seed quality as well as its morphology . 
It also produced synthetic effects for increasing lodging tolerance and seed 
yield. There also were variations in pubescence growth, pod-bearing, foliar 
size and shape, etc. All of the mutants may be useful germplasm sources for 
soybean development. 
This report wants to show a soybean alkali-tolerant mutant, 'Longfu 73-
8955', which developed from 'Fengshan No. l' irradia t ed with gamma rays. 
The original variety, Fengshan No . 1, had good yield components (larger 
branches, more pods/plant , larger seed size), resistance to lodging, but did 
no t ripen before frost in Harbin. In order to shorten the days to maturity 
and to maintain other good agronomic characteristics, air-dried seeds of Feng-
shan No. 1 were irradiated with 9k rad of Co60 gamma rays in 1970. In Mi 
generation, surviving plants were harvested individually in three kinds: 
fertile , sterile, and semi-sterile ( <50% seed set) plants. The Mi plants 
all were planted for plant-to-row progenies fo r M2 population with the above 
plant types and Fengshan No . 1 as control in the same conditions. 
In M3 population, some individual plants were selected from treatment 
a nd control (adapted cultivar) in special goal . The family of Longfu 73-8955 
was obtained in M4 progeny of the fertile plant in Ml. In 1974, it was t est-
ed on salt- alkali cropland of pH= 7 . 2- 8 . 2, Zhaodong county , the southern 
Heilongjiang province. The r esult was 1800-1920 kg/h a yield, and 3-5 days 
earlier ma turing than Fengshan No. 1, also salt-alkali tolerance was better, 
and other agronomic characteristics were similar to original variety. 
The test of alkali-tolerance for the mutant and its original variety 
was conducted with pots under natural condit ions in 1984. The soil used was 
transported from Zhaodong county. Four treatments of total alkalinity were 
designed: 0 . 203 (ck), 0.565, 0 .610, 0.897 me/100 g soil, randomized complete 
block with four replications . Data were collected for emergence rate, sur-
vival plant rate, maturity , plant height, total seed wt/plant, dry wt/stem 
and wt/100 seeds. The study showed emergence rate, days to maturity, surviv-
al plant rate and wt/100 s eeds appeared to have no s ignificant difference; 
plant height, total seed wt/plant, wt/stem, ratio of the latter two traits 
tended to reduce as total soil alkalinity increased. 
1 . There was no obvious difference for total seed wt / plant, of two mater-
ials in alkalinity of 0.203 me/100 g . Under the alkalinity of 0 . 610, 
it was not significantly r educed for the mutant, and Fengshan No . 1 
decreased by 27.7% (p< 0 . 05). In 0.897 , the difference between t he mu-
tant and the original variety was highly significant (p<0.01). The 
mutant was 13.4% higher than Fengshan No. 1 for total seed wt/plant. 
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2. Plant height of the mutant lowered as the alkalinity increased (r 
0.7807) by 18.5% compared with control 1.5% (r = 0.0631) in 0.897 
me/100 g soil. 
3. The ratio of total seed wt/plant and wt/stem at maturity for the 
mutant rose (r = 0.4722) although its height lowered . Fengshan No. 1 
in contrast to the mutant was significantly reduced (r = 0.8641) as 
alkalinity of soil increased (Table 1). 
Table 1. Agronomic characteristics of the mutant compared with Fengshan No . 
1 in different alkalinities (HC02) (Harbin, 1984) 
Material 
Longfu 
73-8955 
Fengshan 
No . 1 
Total 
alkalinity 
(me/100 g) 
0.897 
0.610 
0.565 
0.203 
r 
0.897 
0 . 610 
0.565 
0.203 
r 
Plant 
height 
(cm) 
54 . 67 
53.58 
68.96 
67.08 
-0.7807 
58 . 58 
62.33 
67.60 
59.50 
-0.063 
Data were collected at maturity . 
Total seed 
wt/plant 
(g) 
16.62 
19 . 53 
20 . 26 
19.98 
-0.7827 
14.60 
17.65 
20 .95 
20 . 20 
-0.8120 
*Ratio of total seed wt/plant and wt/stem. 
Dry weight 
per plant 
(g) 
6.11 
7.27 
8.24 
7.68 
-0.6939 
5 .15 
5.67 
7.35 
5.93 
-0.3391 
Ratio* 
2. 72 
2 .69 
2 . 46 
2.59 
0.4722 
2.83 
3.11 
2.85 
3.41 
-0.8641 
Soybean is sensitive to salt-alkali concentration of soil, generally, pH 
6.5-7. 5 is available for it. It is growing well under the salt concentra-
tion <0.15%, total alkalinity (C03 + HC03) < 0.6 me/100 g soil. The total 
salt concentration of soil used was 0.018-0.0083% in this test so total alka-
linity was important factor for crop growth. 
The results indicated that inducing mutation can be a method for devel-
oping soybean variety for salt-alkali soil . 
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